INTRODUCTION
One of the largest permanent concentrations of plains game in the world occurs in Ngorongoro Crater in Northern Tanzania. This caldera habitat is unique in affording an opportunity to observe closely what elsewhere are strongly migratory animals. The crater is thus world-famous for the abundance and variety of its wild-life set amid magnificent scenery and is a popular tourist attraction.
Climate, grazing, burning and soils all influence the vegetation in the Crater. However, it is suggested that soil factors are of the greatest importance in determining the distribution and nature of the vegetation types and their utilization by wild animals. Presented here is the first comprehensive account of the soils of the caldera, these mainly comprising a toposequence having closely dependent vegetation types which are selectively grazed by game.
DESCRIPTION OF THE AREA
Ngorongoro Crater is situated between longitudes 35025' and 35040'E and latitudes 305' and 3?15'S in the south-east of the Crater Highlands, which lie between the Serengeti plains on the west and the Gregory Rift Valley to the east. It is some 310 km2 in area, 250 km2 of which is termed floor (with slopes of less than 13?), while the remainder consists of steeper slopes or wall.
Geology
The Ngorongoro Caldera is part of a region characterized by volcanoes and block faulting. Ngorongoro volcano developed five to seven million years ago (Pickering 1968) . During this phase the older extrusives were laid down, these being mostly basaltic and trachytic lavas with associated tuffs and agglomerates and subordinate pyroclastics.
During the period of Gregory Rift faulting in Plio-Pleistocene times one to two million years ago, Ngorongoro's caldera was formed. Following this, alkaline extrusives were laid down. Colluvial deposits derived from basalts, tuffs and scoria cover most of the south, east and northern parts of the caldera, while red-brown earthy and yellow pumiceous tuffs seasonal streams with small watersheds such as the Lainai stream in the north. Accumulation of the products of internal drainage has produced a soda lake (Lake Makat) and a series of swamps, most of which are seasonally interconnected. Lake Makat can vary widely in area and extended to 18 km2 in 1964, which was a wet year. vegetation. In this paper no attempt is made to describe the vegetation in detail but the common species are listed in order of abundance. Likewise, the detailed soil pattern has not been studied, but the distinguishing features and catenary relationships have been elucidated, representative soil profiles described and analytical data presented (Table 2 ).
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The associations are described in a sequence broadly following increasing elevation and slope, which usually coincide with drainage improvement.
(1) Swamp complex; Cyperus/Aeschynomene There are two areas of permanent swamp, each adjoined by seasonal swamps. In the Munge Swamp Aeschynomene schimperi covers most of the permanent water; at the south-western end there is a small area of Cyperus immensus. Koitokitok Swamp, fed chiefly by perennial springs, receives fresh water near its north-eastern end but becomes more brackish in the south and west. Cyperus spp., especially C. immensus with some C. papyrus, are dominant. Phragmites mauritianus is common with Aeschynomene schimperi only in isolated clumps. Bordering these swamps Diplachne fusca, Leersia hexandra, Panicum repens and Pennisetum salifex are found, with Cyperus laevigatus and Sporobolus spicatus in drier parts.
The soils of this association are usually under moving water and, probably because of this, not highly saline. They are predominantly silty loams in texture, but due to complexity and difficulty of examination, no profile has been described. During the dry season, when most of the grasslands elsewhere are relatively unpalatable, over 50% of the total game population may be found in and around these swamps (Estes 1968 The small number of roots below 35 cm is associated with high salinity and alkalinity (Table 2) , rather than with anaerobic conditions, for this soil is moderately permeable. Despite the restricted root system the inflow of fresh water and the nutrient-rich alluvium enable the growth of a vigorous stand of Chloris gayana, whose salt tolerance is well The lower pH and conductivity and lower levels of sodium and potassium contrast markedly with the preceding soil ( Table 2) . This association is the habitat for a variety of game, particularly the larger ungulates. The seasonal utilization and game preferences for this and the other vegetation types are given in Table 4 Table 2 . With the highest salinity and the poorest plant cover, it is not surprising that this soil is the lowest in organic carbon.
(5) Dry saline/alkali soils; Sporobolus/Cynodon very short grassland This association encircles Lake Makat and has similarities with the Sporobolus/Kyllinga short grasslands of the eastern Serengeti Plains described by Anderson & Talbot (1965) . Unlike the Serengeti situation, however, the water table is frequently high and calcareous pans are absent. Slopes are usually less than 3?, but where step formation is more common, as in the north-west (5A, Fig. 1 ), they may be 5? or more. These soils owe their salinity and alkalinity either to a seasonally high water table or, where the slope is considerable, to the wash of base-rich colluvium from higher ground. The topographic position and the tendency for surface-capping often result in standing water in the lower situations.
The most common species are Sporobolus marginatus, Cynodon dactylon and Sporobolus spicatus, this last tending to dominate on the more saline areas nearest the lake shore. Other species often present include Eragrostis tenuifolia, Digitaria scalarum, Diplachne jaegeri, Sporobolus homblei, Harpachne schimperi, Pluchea sp., Justicia matammensis, Rhamphicarpa sp., Hermannia sp., Aster hyssopifolius, Medicago laciniata, Hypoestes forskalii and Odyssea sp. Chloris gayana and Andropogon greenwayi occur particularly on alluvial patches throughout the association. The foliage cover in July 1967 averaged 66% (range 54-86%).
A profile on a slope of 1? situated some 400 m east from the clump of Acacia xanthophloea at Seneto Springs is described below. Parent material consisted of lacustrine sediments overlying tuff. There was some small step erosion, becoming more pronounced higher up the slope. In this soil roots are still abundant at 18 cm but below this conductivity and sodium content rise sharply. The whole profile is fully saturated with bases, but magnesium contents are low in proportion to sodium, potassium and calcium.
This association is heavily grazed during the rains and large numbers of wildebeest, zebra and gazelle give birth on it. However, a few weeks after the cessation of rains, plants rapidly die back. Unlike the soils of associations nearer Lake Makat, this profile contains only a small quantity of salts or exchangeable sodium above 70 cm depth. Roots are common to 110 cm depth. The ratio of magnesium to potassium is considerably wider, possibly reflecting better drainage and greater removal of potassium (Table 2) . Base status is still high, however, and downwash from the wall continues base enrichment. Greenness persists longer into the dry season than in association 5 and consequently animals remain longer before moving on to the taller grasslands. 35-65 cm: Very slightly moist, dark reddish brown (5YR 2,2) silty clay loam with moderate prismatic structure. Permeability moderate. pH 6-6. 65-100 cm: Slightly moist, dark reddish brown (5YR 3,2) silty clay loam. Moderate prismatic structure. Roots common, mainly on structure faces. Permeability rather slow. pH 7-0. 100-140 cm: Slightly moist, dark reddish brown (5YR 2,2) with rusty spots (5YR 3,3), sandy clay loam with occasional small scoria fragments. Weak medium prismatic structure. Slightly compact, fewer fine pores. Permeability slow. Some silty deposits on structure faces and fine iron concretions in the top of the horizon. Roots more common on structure faces. pH 7-2.
The pH, conductivity, sodium and calcium contents are all lower than those of any other soils on the central plain, but amounts of organic carbon and organic phosphorus are higher. These features reflect better drainage. Areas of poorer drainage near the Lake tend to die back soon after the Sporobolus short grassland. 
Soils and vegetation in Ngorongoro Crater
The clay content is much higher and the silt and fine sand lower than in any of the other soils. Organic carbon and total phosphorus are less than in the surrounding soils.
Pennisetum mezianum here forms a woody stem with wiry clump growth resistant to grazing when mature, though new growth protruding from the wiry clump is consumed to some extent. Game seem to avoid this association during the wet season. In Table 2 analytical data are also given for a brown calcareous soil (9B) from the same association. This contains lower amounts of sodium, calcium and total bases than the vertisol of lithomorphic origin. Both profiles representing this association are higher in organic carbon, total and organic phosphorus, than the vertisol in the depression. Unlike all the soils previously described, these are weakly acid to a considerable depth. However, they still contain a little calcium carbonate within 2 m of the soil surface. Another distinguishing feature is that they are dark reddish brown (usually ranging from 5YR 3,2 to 5YR 3,4). A profile 600 m north-east of Oldoinyo Rumbe and 2 km from the eastern wall of the crater is described. Consequent upon their free drainage, these soils not only contain fewer bases, particularly potassium, but for the first time in the sequence described subsoils have lower contents than the surface horizons. The higher percentage of phosphorus in organic form also reflects greater maturity. However, the soils are still well supplied with all of these nutrients.
This area is largely avoided by game when grass is plentiful elsewhere.
(11) Eutrophic brown/ferruginous tropical soils; Themeda/Setaria tall grassland with Lippia bush This association merges with the previous one and is most extensive in the east, forming a belt on the steeper slopes. Gradients vary from 2? to over 40? on some of the small ash/ scoria cones, and average about 6?. The soils are weakly acid at the surface but approach neutrality at depth. On the upper fringe, they are enriched by downwash of bases from the caldera wall. In areas of moderate slopes (5-10?) at higher elevations, where there is little base enrichment, the trend is towards a ferruginous tropical soil (Table 2, 
Greater soil maturity than in association 10 is evidenced by the higher percentage of organic phosphorus and the lower exchange capacity and base contents, particularly potassium and magnesium. These features are most pronounced in the ferruginous tropical soil (11B).
This grassland is generally not heavily grazed until the dry season.
(12) Lithosolic creep complex of Crater Wall; Acacia-Euphorbia woodland/montane forest/Lippia-Aspilia bushland The vegetation on this complex of stony, often shallow soils can be Themeda grassland, bushland, Acacia lahai or Euphorbia nyikae woodland, or montane forest. The type of vegetation is largely determined by soil depth, slope, rainfall and aspect, all of which affect available soil moisture. Montane forest characterized by Albizzia gummifera and Cassipourea malosana occupies much of the eastern wall, mixed with areas of bush dominated by Crotalaria imperialis and Vernonia auriculifera. On the south wall, where conditions are drier, these are confined to sheltered canyons at higher elevations. The north-east and northern walls are clothed mainly with Acacia lahai woodland over Lippia-Lantana bush. This changes to Aspilia mossambicensis-Lippia-Lantana bush on the southern wall. In effect bush forms a complete ring around the crater, as it is also found below the montane forest in the east. On the lower western wall the Aspilia bush has an overstorey of Euphorbia nyikae, while Themeda triandra grassland occupies the slopes above. Combretum woodland is found on two small projections from the crater wall in the north and south. Characteristic species are Combretum molle and Acacia hockii over Pennisetum stramineum, Cenchrus ciliaris and Heteropogon contortus.
The complex of soils occurring on the Crater Wall are too variable for any single soil profile to represent a very large area. Slope and rock type are important in determining soil depth, water-infiltration and drainage. All soils, however, have certain features in common. Except in flush sites, they are all well drained, medium textured, fairly shallow and of high base status with no accumulation of soluble salts. Game tend to be more numerous during the wet months, at least on the shallower soils.
DISCUSSION
Development of the soils
The succession of soils from Lake Makat to the eastern wall of the caldera, depicted in Fig. 2, forms a toposequence (Jenny 1946 ) but this is not a catena in the strict sense of Milne (1935) , in which topography is the sole soil-differentiating factor. A variety of lacustrine colluvial and alluvial materials on the crater floor are dispersed among the lava and tuff outcrops of the wall and extensive deposits of ash and scoria on the slopes. Differences in rainfall and evapo-transpiration between the floor and the eastern wall also affect soil development. It is apparent from the survey that drainage differences, associated with topography, primarily determine the succession from the saline-alkali soils of the floor to the eutrophic brown and ferruginous tropical soils on the upper slopes.
The older lavas and younger pyroclastic, alluvial, and lacustrine materials are rich in bases, particularly calcium, sodium and potassium (Table 2 ). These rocks with the gentle slopes and imperfect-to-poor drainage of the crater floor, provide conditions for relatively rich weathering but weak leaching, with the accumulation of soluble salts, carbonates and bases, as postulated by Crompton (1960) . The widest ratio of weathering to leaching occurs in the saline-alkali soils, where base saturation is enhanced by enrichment from the surrounding higher ground. Here, poor drainage, high temperature and evapotranspiration favour accumulation of salts at or near the surface.
The mineral hydromorphic soils are developed mainly on colluvial or alluvial sediments, predominantly of intermediate texture. While they may be temporarily waterlogged after heavy rains, there is enough slope and porosity to permit the leaching of soluble salts and carbonates to a considerable depth.
On steeper slopes where the base-rich parent material is not far below the surface, or where the site is receiving more bases from higher ground than it loses through leaching, calcium and magnesium remain prevalent. The swelling and shrinkage of the vertisols of depressions and slopes suggest that montmorillonitic clay predominates in these.
Further east, steeper slopes, greater rainfall and permeability cause leaching of bases from the profile faster than they are added by rock weathering or down-wash from higher ground. Thus, the eutrophic brown soils tend to greater acidity at the surface and approach the character of ferruginous tropical soils on the upper slopes. The soils of the western slopes, receiving less precipitation than those to the east, are less weathered and leached but their relatively sparse plant cover makes them more prone to erosion and shallowness and stoniness are perpetuated. On much of the wall complex soil-loss by erosion may more or less balance soil-formation from the parent material.
Understanding of the distribution and utilization of the vegetation types requires a consideration of the physical and chemical characteristics of the soils.
Physical characteristics of the soils Textural differences
The topsoils, other than those of the vertisols, contain high proportions of silt and fine sand with subordinate amounts of clay (usually 13-23%, 
Variations in structure and consistence
In the saline-alkali soils near the Lake the low content of clay, and high content of silt and fine sand, permit only weak structural development. The poor basal cover and shallow root systems of the sparse short grassland also favour this. These soils are therefore fairly compact; many of the pores between the fine sand grains are packed with silt particles. Poor water-infiltration is aggravated by the high level of exchangeable sodium, which disperses the fine particles and hinders formation of stable aggregates. Surface-capping is pronounced and causes considerable run-off during rainstorms. Even on 3-4? slopes such run-off can cause gullying and start step-development.
The stronger structure of the vertisols, mineral hydromorphic, brown calcareous and eutrophic brown soils reflects their greater root development, higher clay, higher organic carbon and lower sodium contents. These soils absorb most of the rainfall, though some gully erosion can occur when sloping ground is unprotected after burning or heavy grazing. This frequently starts near the junction of the eutrophic brown and brown calcareous soils. The latter tend to form a surface-cap, have less permeable subsoils and occur on steeper slopes, all of which favour run-off and erosion. Formation of peds is most marked in the vertisols, particularly those of depressions which crack deeply when dry and are strongly prismatic. Infiltration is mainly dependent on these cracks as the peds are almost devoid of pores. Water entry is thus restricted when the soil is wet, puddles remaining for days. Pedality becomes progressively weaker from the vertisols of lithomorphic origin, through the brown calcareous soils to the eutrophic brown and ferruginous tropical soils. The porosity of the peds, however, tends to increase in the same direction, so that the eutrophic brown and ferruginous tropical soils are freely permeable, once any surface-cap is penetrated. On the steep wall complex there is a considerable amount of soil wash, especially on the sparsely clothed western slopes.
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Soils and vegetation in Ngorongoro Crater
Drainage differences
The contention of Morrison, Hoyle & Hope-Simpson (1948) that the development of the soil at any site is mainly determined by the local topography and drainage may not be universally true, but it is certainly so in Ngorongoro Crater. Their concepts of illuvial, colluvial and eluvial soils could be applied to the floor, mid and upper slopes respectively, the wall complex providing a second colluvial phase. While most of the soils are deep, the effective rooting depth is largely determined by drainage and salinity. Fig. 2 shows that profile drainage varies from very poor around Lake Makat to excessive on the eastern wall.
On the crater floor, the areas of permanent waterlogging chiefly support genera such as Cyperus and Aeschynomene. Areas of seasonal flooding carry a high cover of salt-tolerant Chloris gayana, though the root system is shallow; the abundance of this species may depend on influxes of fresh oxygenated water. With the improvement in drainage and reduced salt content of the coarser-textured alluvial fans, Acacia xanthophloea woodland occurs. This species probably also depends upon an influx of oxygenated water and death of trees has been noticed in years when Lake Makat has reached a high level.
Poor drainage and salinity are associated with the sparse grass cover and low herbage productivity of the Sporobolus/Cynodon grasslands. The topsoils show weak aggregation with consequent low rates of infiltration for water and air. Slopes on these areas are slight and water often stands on them during the rains. A change in slope from near nil on the saline-alkali soils to 2-3? under the Cynodon/Digitaria grassland results in drainage improvement, a deeper root system and consequent taller grass growth. The vertisols of depressions tend to have roots concentrated on structure faces with few laterals penetrating the soil mass. This is probably due to low oxygen diffusion rates through the soil as Waddington & Baker (1965) found with three grass species.
Drainage further improves in the brown calcareous soils of the slopes, while it is free beneath the Andropogon/Digitaria/Themeda and Themeda/Setaria/Lippia associations. Effects of drainage, however, are not limited to air-water relations and rooting depth, but have important repercussions on the chemical characteristics of the soils.
Chemical characteristics of the soils Variable nutrient status
Associated with the toposequence of soils shown in Fig. 2 , there is a change in mineral status (Tables 2 and 3 ). Soluble salts, calcium carbonate and exchangeable bases are progressively leached further down the profile in traversing the slope eastwards from Lake Makat. The exceptions to this are the vertisols, which owing to poorer drainage or development on base-rich parent material have a higher pH and total base content than the mineral hydromorphic soils. Top-soils are usually higher in calcium and potassium than subsoils but lower in sodium and magnesium (Table 2) . Potassium is exceptionally high in the saline-alkali soils and, as a result, magnesium uptake is probably too low for optimum growth of grasses. However, high concentrations of sodium and potassium salts are probably the main hindrance to grass growth on these soils owing to a steep osmotic pressure gradient. Magnesium is in good supply in the vertisols, brown calcareous and mineral hydromorphic soils-this is correlated with an apparently high content of montmorillonitic clays. Cation exchange capacity is high in the saline-alkali, vertisol and brown calcareous soils, and becomes progressively lower through the eutrophic brown to the ferruginous tropical soils. Much of the exchange capacity of the saline-alkali soils is probably due to inorganic exchange materials other than clay, as the clay contents are not high. Kelley (1962) 
Factors affecting vegetation type and cover
General
Root growth is markedly affected by aeration, soil compaction and nutrient supply (Russell 1959 ) and all three of these have some effect on the growth of vegetation in the crater. Grazing intensity and rapidity of defoliation must also influence the carbohydrate reserves of the grasses and thus the ability to produce new roots. Soil texture, and the depth of soil free of soluble salts or excess water, appear to be the main factors determining the rooting pattern, percentage foliage cover and height of the grasslands. A high water table or salinity can cause shallow rooting. The former limits oxygen supply to the roots and both oxygen deficit and salinity can inhibit the uptake of nutrients, as well as that of water.
According to Vesey-Fitzgerald (1963) the climax vegetation on freely drained soils in the rainfall range of 760-1270 mm is expected to be woodland or wooded grassland. Since the Masai occupation about 1850, grazing, burning and to a small extent cultivation (before 1953) have prevented succession to the climax vegetation on the better drained brown calcareous, eutrophic brown and ferruginous tropical soils. On the imperfectly or poorly drained areas of the floor, periodic flooding and salinity have been additional deterrents to the survival of tree species. Pearsall (1957) suggests that the Masai pastoralists have considerably modified the crater vegetation. This is obvious in Ngorongoro Highlands and on the crater slopes, but probably less true on the floor where drainage appears to exert the dominant influence on the vegetation, as around Lake Rukwa (Pielou 1952; Dean 1967) . However, the importance of preventing burning and overgrazing of the swamp and woodland vegetation has been stressed by Glover (1961) , who notes that these areas are the true habitats of lion, rhinoceros, and elephant. As the moisture content of the soils can affect both the basal cover of the grassland and species predominance, descriptions of the vegetation types should be interpreted with some flexibility as the pattern is dynamic, and will vary somewhat with the hydrologic state.
Influence of soils and grazing on vegetation types
The permanent swamp with its de-oxygenated soils can support only species tolerant of anaerobic conditions. Thus Aeschynomene which Dean (1967) has noted requires oxygenated waters is common along rivers, but rare in more stagnant conditions. Cyperus papyrus in contrast grows in stagnant water. A notable absentee from the crater flood plain grasslands compared with the area around Lake Rukwa is Hyparrhenia rufa (Vesey-Fitzgerald 1963) . This could be because Hyparrhenia species in general are adapted to soils of low nutrient status. Continuous grazing by game may also be a factor in the absence of Hyparrhenia species as well as Panicum maximum, which is unable to withstand intensive defoliation (Horrell & Bredon 1963) .
The swamp vegetation, the Acacia/Achyranthes woodland, the Sporobolus/Odyssea grassland and Sporobolus/Cynodon grassland all exhibit complex mosaic patterns according to the micro-relief and drainage conditions. The alkaline mud flats are colonized by Sporobolus spicatus when the surface is dry and by Diplachnejaegeri when it is wet. Areas which are somewhat less saline and less frequently flooded are colonized by Sporobolus marginatus and Cynodon dactylon, while dried-out alkaline basins may be completely devoid of vegetation. On slopes over 3-4?, the surface-cap, poor vegetative cover and soil instability cause run-off which results in the step phase of the Sporobolus/ Cynodon grassland. Early dying-back of parts of the Cynodon/Digitaria grassland is probably due to salinity associated with greater drainage impedance. The deep root system of most of this grassland vegetation, however, ensures the persistence of fodder well into the dry season. Though the depression vertisols are the most often waterlogged of the non-saline soils, they seem to be poor suppliers of moisture to vegetation and support the sparsest foliage cover. The better drained easterly brown calcareous soils support the more productive Cynodon/Andropogon/Digitaria medium height grassland.
With freer drainage and greater leaching of bases there are increasing amounts of Themeda triandra in the sward as well as invasion by bushland species of Lippia, Lantana and Aspilia.
The existing vegetation on the wall complex shows the effects of fire, exposure and grazing as well as rainfall and soil differences. Nowhere in the crater is the effect of microenvironment more evident than in the diverse vegetation of the wall complex. The more exposed and stony areas often support little except Combretum bushland or Euphorbia woodland with a sparse ground cover. Table 4 summarizes the main game preferences for the different vegetation types throughout the year. Much of the following information about game habits is due to Estes while the game numbers are from the aerial census of Turner and Bell quoted by Dirschl (1966) . Wildebeest (11 944) are the most numerous game in the crater and tend to concentrate on the central plain (associations 5 and 7) for most of the year. Late in the dry season some follow the zebra to the higher ground of associations 9 and 10, while just prior to the rains most are found near the swamps. The zebra numbering about 3935, like the wildebeest, favour the Sporobolus/Cynodon and Digitaria/Cynodon grasslands during the rains, but make inroads into the longer grass particularly of types 9, 10, 11 and 12. During the rains wildebeest and zebra avoid associations 2, 7 and 9 and this is thought to be mainly due to their preference for firm ground and the tendency of the soils to stick to animals' feet when wet. Toxic quantities of cyanogenetic glucosides in young Cynodon, where this is dominant, could be another reason for this. The more sticky vertisols of depressions are avoided till even later in the dry season giving Pennisetum mezianum (which has become fibrous) time to seed. The heavy stocking of the Cynodon/Andropogon/ Digitaria grassland in the dry season is perhaps the main reason for the erosion of its steeply sloping soils. The next most numerous animals are gazelle (2377). Thomson's gazelle prefer the Sporobolus/Cynodon grassland during the rains but move on to the Cynodon/Digitaria after it has been well grazed by other game. As with zebra and 1'0, 11 and 12) . Though the increased moisture availability and possibly nitrogen-supplying power of the soils supporting the Andropogon/Digitaria/Themeda and Themeda/Setaria grasslands favour rapid and more prolonged growth, these grasslands are used by wildebeest and zebra only when other grazing is short, for Themeda and Setaria rapidly become fibrous and unpalatable. In the early stages of growth one might expect Themeda to be as palatable as the Sporobolus/Cynodon grassland but the presence of shrubs and the more uneven topography, which provide better cover for predators, may deter game from grazing these when there is adequate pasture elsewhere. By the late dry season other game such as elephant, eland and kongoni have made inroads into the longer grasslands. At this time also, burning provides some young growth on these areas when grasslands with shallow root systems are unable to produce a flush.
Grazing preferences of game
Elephant graze associations 10, 11 and 12 in the wet season and this could be another reason for the suppression of small trees. In the dry season they are found with Bohor's reedbuck, rhinoceros (46) and hippopotamus (68) (6) The weathering/leaching balance is mainly dependent on drainage, and influences textural, mineralogical, structural and nutrient differences.
(7) The species composition, height, cover and rooting depth of the grasslands reflect soil aeration and soil reaction: these factors in turn mainly vary with drainage and topography.
(8) Though man and animals affect the vegetation by burning and grazing, the influence of soil is thought to be predominant.
(9) Utilization of vegetation seems to be dependent on palatability, stickiness of the soils when wet, seasonal behaviour of game and cover for predators.
(10) The seasonal grass production and grazing sequence ensure that a reasonable supply of fodder is nearly always available. This makes possible the large, varied and essentially non-migratory animal population.
